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CLAIMS 



A comtainer as claimed in claim 1,^- charactoriaGxa 



1. A contamer such as a bottle or flask, gtade 
heterogeneously^ t^^om a materiaJL with a barrier effect and 
a polymer material , ^charac^ri sed — i n thevfe the material 
with a barriey effect is an amorphous carbon material 
with a polyme:o tendency which is applied as a coating on 
a substrate ok polymer material 

2 

-in that, the/ material with a barrier effect is a nano- 
composite pased on amorphous carbon with a polymer 

tendency. / u;he,*re-»o. 

3, A /container as claimed in claim 2 ^^^^gha jsact&ricod 
-arf r Lha -t tfhe material with the barrier^^^-e^fect is a nano- 
composite based on an amorphous carbon with a polymer 
tendenc>^ incorporating metal atoms. CJ^-^^o*^ 1 

^ contailier as claimed in a. . an y — oner of — fetie. 
proooding clajrmc, Qharact o ri ce d m tha ^^^^che coating of 
material wj 
A thick 




the barrier effect is less than about 3000 



A container as claimed in claim 4 , ^ ■ charactoricGd - 
"hatr the coating of material with a^-liar^^er effect is 



stween 50 and 1500 A thick. 

6. A/ container ,as , claimed, in aay — e ng^ <Jf — tlie 
procoding ^ claimo T — rharacteri-sed — ±ft — thatr;^ the polymer 
materd/al is a polyolefin or a polyester, in particular 

PET/Gr PEN. ^ cSlco^ ( 

7. A contain^ as ,claiin[^ed in^ afiy — ©ne — ©f — t^te- 
pE^eed-ing — claitn ^ charactoricQd in tha^ ^^the^oatmg or 
material with/^ a barrier effect is applied to the 
substrate ijafeide the container. (l^^^^f^Cryl ( 

8. A/container as claimed in. a ny one of cla -iins^ — t^ 
^ eharufctcriGod in-trhat ^he coating of mafe.eraal with a 
barrie^ effect is applied to the substrate on the 
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exterior of the container. 

- 9 . A tnethoc^ using a plasma excited by an 
electromagnetic wave to form a container, such as a 
bottle or flask, nade heterogeneously from a material 
with a barrier effect and a polymer material forming a 
substrate conforming to the shape of said container to be 
produced, characterised in that said polymer material 
forming the substrate is coated with a material with a 
barrier effect comprising an amorphous carbon material 
with a polymer teidency, consisting of the following 
steps : 

a blank of th(5 container (18) made from a polymer 
material formi.ng the above-mentioned substrate is 
placed in an enclosure (2), in which a high vacuum 
is created, 

at least one carbon precursor is injected into ^the 
reaction chamter (2, 18) in the gaseous state at a 
very low pressure, the precursor being selected from 
the alkane, alAene, alkyne and aromatic compounds or 
a combination of some of them, 

a microwave ih the UHF range is simultaneously 
electromagnetidally excited in the reaction chamber, 
at a relatively low power sufficient to generate a 
plasma under temperature conditions which will 
maintain the Jolymer at a temperature below the 
glass transition temperature on the one hand and 
which will cause an amorphous carbon material with 
a polymer tendeicy to be deposited on 
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10 . A method as claim 
-fcfea^t the container blank 
is closed whilst the 
injected into the enc 
blank, the volume bet 
of the blank constit 
the coating of amorp 




aim 9 , ^haraatcriocd in 
frptnpolymer material 
carbon precursor is being 
onto the exterior of the 
closure and the exterior 
reaction chamber, whereby 
carbon material with a polymer 
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the 



surface of the 



actoriDGd - in 



10 



tendency is formed on the externa] 
container blank. 

11. A method as claimed in cl 
feiiat the gaseous carbon precursor As introduced into the 
5 container blank (18) made from /olymer material, which 
then constitutes the reaction chamber, at the same time 
as a pronounced vacuum is created inside the container 
blank, whereby the plasma is /formed in the interior of 
the blank only and the coatii/ig of amorphous carbon with 
a polymer tendency is deposite;a<^n e*ie internal surface 
of the container blank, ap&ia, vacuum! is simultaneously 

educe the pressure 
the exterior of the 
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created in the enclosur 
differential between 
blank. 

12 . A method 
ill— fe4=tarfe the end 
close to that o 
as to conform c 



cla/Lmed 




in/claim 11, 

f a transverse dimension 
oji^ the container blank (18) so 
e container blank in order to 



make it easier /to ere; 

13 . A metllod aSy 
- rha r ractcrioGd /[in - 



injected at a 
14 . A met 



-3 a vacuum^in the enclosure. 
1 aimed in .an yone oE claimG 9 to Ij :?^ 
us carbon precursor is 

[hod as claimed iri any or t e - of claimc — 9-JLo 



)ressure 



aaterial 



Lve 



amorphous ca 
formed, an oxygen/ plasm; 
blank (18) conduc 
to clean the con 
15. 

i:J aarQGtGriaGd - 



re the internal coating of^ 
with a polymer tendency is 
xs formed inside the container 
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6 generating native oxygen in order 

ner blank. (^Ut^::^ % U/JU<^^ 

as claimed iri^^ aayono of claima 0 to IT, 
that ■ before the internal coating >^ 
amorphous carboh material with a polymer tendency is 
formed, a bact/ericidal agent is atomised inside the 
container blan^ (18) , after which an oxygen plasma is 
formed, 

whereby the pl/asma generates a highly reductive medium 



conducive to reducing bacterial contamination. 

16. An apparatus which uses a uiasma excited by 
electromagnetic wave to form a container, such as a 
bottle or flask, made heterogeneou/ly from a material 
with a barrier effect and a polym/r material forming a 
substrate (container blank (18)) having the shape of said 
container to be produced, this/ apparatus comprising a 
plasma-generating device with /arj^^^'encl^^ (2) fitted 
with means (7) for injecting>^ gaseous \ precursor and 
electromagnetic excitation 
^j^racterl^^^^ iii/i^rder to coa^ said polymer 

material forming the sut^/t/ate with a material having a 
barrier effect comprising/ an amorphoyB carbon material 
with a polymer teindenoy, /the means j/l) for injecting the 
precursor are connec/ted to a mi^ns for generating a 
precursor in the gas^oui statey^elected from the alkane, 
alkene, alkyne an^ ^romatic expounds or a combination of 
some of them, andf in j ectipA means are designed to deliver 
the gaseous preiiytsdr y ^and the 

electromagnetic / /es^^^^Tation means (8^12) are of a 
sufficient rat|i/g /to generate microwaves in the UHF 
range . 

17 . An Apparatus as claimed in claim 16 



^,Gharact < 



the enclosure (2) is of dimensions 
substantially latger than tHose of the container blank 
(18) to be treat/ed and d^l^hat the injection means open 
into the enclos\^re (zKoutside the container blank (18) , 
whereby, the container blank being closed, the apparatus 
generates a pl^a-^ma outside the container blank and it is 
on the^^^eacfe^rriaiL surface of the container blank that the 
coating of amorphous, carbon material with a polymer 
tendency is de'posited. 

18. An apparatus ^^^^...^^ 

^haraGtcrxc^:!^-febafe:- the means (7) for injecting>-trfle 



as claimed in claim 16, 



gaseous precursor opens into the inside of the container 
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blank (18) placed 
in - that it is 
into the container 
a - pronounced vacuum 
plasma is generated 
cqjistitutes a rea 
surface of the 
amo rphou s c a r bon 
deposited, 

Jn thra^. the pumpxng 
generate a vacuum 
order to reduce 
interior and the 

^haractoricod : 
a removable cove 
to support the 
the gaseous pre 
pumping means, 
and in that it- ^ 
container blank 
lip (23) of sa 
the internal fla 




5ace (22) 

suction orifiaes and the injector. 

20. An appa/ratus as claimed 



(2) , 

means (6) opening 
capable of generating 
result of which the 
iner blank which 
is on the internal 
the coating of 
ymer tendency is 



arranged so as to 
simultaneously in 
ferential between the 

in claim 18, 
is provided with 
'aled closure de^i^ned 
means for injecting 
orifice (5) of the 

iigned to support a 
thereof, applying the 
1 a tight seal against 
of said cover, surrounding said 



in claim 19, 
characterised in tfhat the support means (17) can b^ 
axially displaced /(19) in order to apply the container 
blank against the /internal face of the cover (4) capping 
said suction orifices and injector prior to depositing 
the coating or tf remove the finished container therefrom 
after the coatii/g has been deposited. nOjou^^^ ^ U^J^^^^-^2^<^ 



21. An apparatus a 
4^haract(sr4 r s -ed: — ift — feba-t 



3 5 comprise a waveguide 




, 3r6 — fee- 



imed in claims 

excitation m^ans 



icrowave 

ly connected to a cavity 
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enclosui 



IS as cla 



(1) surrounding t 
provided with transverse si 

22 . An apparatus 
j:y , — Gfa a r ractcriood in 
transverse dimension clo^e 
container blank (18) 

23 . An apparatifrs a§ 
-fee — 2IE; — charact e r 



(2), said cavity (1) being 

^t-circuit ^^^^^ ^ -^j^jjg^^,^^ 
imed^^^'^ ^ i ny^onQ claiHHs 1 - 8 - 
the enclosure (2) is of, 
o ^^at ot >the body of the 

one of cl - Qimo 16- 



iiaimed in. 



the. 



means comprise 
and disposed rad 
enclosure (2) , 
longitudinal sho 

24 . An app 
to 2 0; — e ha - JTgrct: 



antenna/ (13) com 



li c r owave exc i t a t i on 
:ted to a waveguide 
Lty (1) surrounding the 
(l) -^-^eing provided with 
Circuit means (lll>, LiJuA^ce.*^ 



in 



'x;avit 



IS as 



antenna 



claimed in^^wy uiiu ul ulaxmu IG 
■ fehQ - t — tfe§ microwave excitatioj 
■) connected to a waveguide 



means comprise \ 
(15) and coaiyitallly di3p€sed in a cavity (1) surrounding 
the enclosure (2fl , said cavity (1) being provided with 
longitudinal short-circuit means (11) . 




